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ABSTRACT : PURPOSE: To control the concentrations of a semiconductor layer, wherein a P-N 

junction and guard rings are formed, and a semiconductor layer having a concentration 
lower than that of this semiconductor layer with high precision and to improve the yield of 
the title element by a method wherein both semiconductor layers are formed as a 
substrate through a joint layer. 

CONSTITUTION: A P" semiconductor layer 2 is deposited on the surface of a 
P* Si substrate 1 and the surface is mirror-polished. Then, the surface of a 
P~ Si semiconductor substrate 3 prepared separately from the substrate 1 is 
mirror-polished and the layer 2 and the substrate 3 are closely bonded to each other to 
form a composite semiconductor substrate. Subsequently, a thermal oxide film 5 is formed 
on the surface of the substrate 3 and after apertures are provided at the programming 
positions for forming guard rings, deposition of of a BSG film 7 and diffusion of B are 
performed to form the guard rings 6. Then, an annular channel stopper 9 and an 
N + region 10 are formed and a passivation film 1 1 and a rear electrode 12 are 
provided to complete an avalanche photo diode. 
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